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ON LOWER CONFIDENCE BOUNDS FOR PCS
IN TRUNCATED LOCATION PARAMETER MODELS
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ABSTRACT

We are concerned with deriving lower confidence bounds for the probability of a correct
selection in truncated location-parameter models. Two cases are considered according to
whether the scale parameter is known or unknown. For each case, a lower confidence
bound for the difference between the best and the second best is obtained. These lower
confidence bounds are used to construct lower confidence bounds for the probability of
a correct selection. The results are then applied to the problem of selecting the best
exponential population having the largest truncated location-parameter. Useful tables are
provided for implementing the proposed methods.

Key Words:and Phrases: correct selection, probability of a correct selection, indifference
zone, lower confidence bound, best population, truncated-location model, two-parameter
exponential distribution.




1. Introduction

Let X;;,7 =1,...,n, be a sample of size n from a population w;, where 7,..., 7 are
independently distributed with absolutely continuous cumulative distribution G (’—_EQL) ,
1 <2 £ k, respectively, where 8 > 0,—-0c0 < 8; < 0o,z =1,...,k and G(z) =0if z < 0.
Let § = (61,...,0%) and let 64y < ... < f(x) denote the ordered values of 6y,..., 6.
It is assumed that the exact pairing between the ordered and the unordered parameter
is unknown. The population associated with 64 is referred to as the best population.
Assume that the experimenter is interested in the selection of the best population. For
this purpose, let X; = min(X;,...,Xin). We denote the cumulative distribution and the
density function of X; by F (5'70*) and f ('—%Qi), respectively. In many situations, X;
can be a sufficient statistic for the parameter ;. The natural selection rule is to select the
population yielding the largest X; as the best population. Thus, a question which arises
naturally is: Is the selected population actually the best? Or, more precisely, what kind
of confidence statement can be made regarding this selection?

Let CS (correct selection) denote the event that the best population is selected. Thus,
the probability of a correct selection (PCS) at § by applying the natural selection rule is:

(o o]

Pcs () = [

z=0

- Oky — 6 ;
'fﬂ-lp(x_,__(l‘)_if_)) dF(z). (1.1)
3=1 B

In general, to guarantee the probability of a correct selection, one needs to specify a positive
number §* such that 8x) — 8(x—1) = 6%, see Bechhofer (1954). Clearly, this indifference
zone approach is formulated on the basis of designing an experiment. However, in a real
situation, it may be hard to assign the value of 6* such that 8y — 6x_1) > 6*, since the

parameter values 0y, ...,0; are unknown. So that if the above assumption is not satisfied.
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the probability of a correct selection cannot be guaranteed to be at least equal to the
prespecified level. Parnes and Srinivasan (1986) have pointed out certain inconsistencies
in the indifference zone formulation of certain selection problems. Also, see Fabian (1962)

and Hsu (1981) for some possible ways to be out of this impasse.

Recently, retrospective analyses regarding the PCS have been studied by several au-
thors. Olkin, Sobel and Tong (1976, 1982) have presented estimators of the PCS. Faltin and
McCulloch (1983) have studied the small-sample properties of the Olkin-Sobel-Tong esti-
mator of the PCS for the case when k£ = 2. Bofinger (1985) has discussed the nonexistence
of consistent estimators of the PCS. Gutmann and Maymin (1987) have presented a proce-
dure to test whether the selected population is the best. Anderson, Bishop and Dudewicz
(1977) have given a lower confidence bound on the PCS in normal distribution models.
Kim (1986) has presented a lower confidence bound on the PCS for the location-parameter
model for the case where the underlying density function has the monotone likelihood ratio
property and studied its application to normal model case. Gupta and Liang (1987) have
derived a lower confidence bound for the PCS for the general location-parameter model

and applied the result to normal populations.

In this paper, we are concerned with deriving lower confidence bounds for the prob-
ability of a correct selection for truncated location-parameter models. Two cases are
considered according to whether the scale parameter 3 is known or unknown. For each
of these, a lower confidence bound for the difference (6(x) — 6(x-1))/B is obtained and
used to construct a lower confidence bound for the probability of a correct selection. The

results are then applied to the problem of selecting the best two-parameter exponential
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population having the largest truncated location parameter. Useful tables are provided for

implementing the proposed procedures.

2. Lower Confidence Bound on PCS

In (1.1), replacing 8(x) — 8y by 8y — 8(k—1) for each i = 1,...,k — 2, we have

% Oy — Oi—1) \]*
PCS (8) > / [F (m + _'_5"—')] dF(z). (2.1)
z=0

Thus, if a lower confidence bound, say A, for zm-_—g(";”- can be obtained, then P; =
S o[F(z + A))¥-1dF(z) is a lower confidence bound for the PCS (). In the following,

z

lower confidence bounds for the hLZ(ﬂ are derived for the two cases where the scale

parameter 3 is either known or unknown.

Let X|;) < ... £ X[} denote the ordered statistics of X},..., X%, and let X(iy denote
the random observation associated with 8;),7 = 1,...,k. For each fixed 8, let §° =
(61,-..,6%) where ) = —co fori = 1,...,k ~ 2, and 60 = §;), for i = k — 1,k. Then we
obtain the following lemma which is analogous to Lemma 1 of Kim (1986 ).

Lemma 2.1. Let f(y) be the density function of F(y). Assume that log f(y) is concave on

(0,00). Then, for each fixed ¢ > 0,
a) Pg{Xy - X[k-1) > c} is nonincreasing in 6(;), and therefore,
b) PQ{X[I:] - Xjk-1) > ¢} < PQO{IX(I:) = X(k=1)| > ¢} for all 6.

Proof: Without loss of generality, we may assume that §; < ... < 8. Then, for each fixed
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¢ > 0, straightforward computation leads to

PQ{X[k] - X[k—l] > ¢}

k
= .ZIPG{Xj < X;—cfor all];éz}

o 6 —6; — k=l [ 8 — 6, - |
- / * F (y + —3—’—6) dF(y) + & / *F <y il C> dF(y)
(Bx—O1+c)/p I=2 B =2 J(oe-bit+o)/B % 8 '

o0 _ 9 _ .
+/ é#F(y+J¥jLJQdF@)
max((8x—1—0k+c)/B,0) =1 B

Then,

0
EO—IPQ{X[H — X[k_]] > C}
k=1 * 6, -0, — 6, —6; -
=3 g #,F(y+i——ﬂ—f) p(y+i——i—f)ﬂw-
=2 J(8k—6:1+4c)/B i B B

_s %—%”
f (y ﬂ) f (y + 5 dy
had -1 k—IF( 01—9,"—0)] ( 61—9k—c)
¥ [oh—a1+c)/ﬂ g ["‘12 a B Flv+ B Jw)dy

o _ O — 6, — 8, — 0, —
-/ o [P (v 2= )] (v 225 s
max((8x-1—0k+¢)/8,0) m=2 B 8

=L+ -1 (sa.y).

Note that under the assumption, f(y + il-——g"';c)f(y) < fly-5)f(y + ﬁ:}f’i-) for all

y > -Q‘L:g’-ﬂ since y + 2‘—_—;"———': Sy-5y+ 2‘—;—01- < y. Thus, I} £ 0. For the difference

Iy — I3, we consider the following two cases.

)




Case 1. As 6x_; — 0 + ¢ > 0, after changing variables,

ILL -1

A G G

Sorcssans LB () (1 5) 1 (4 257

Joensars LB (B [ (25 001 (-5)
(s25%)

—1 | k=1 1 m—C c 1 k
_ T F + — ( _ _> ( + ._____.) d
[Ok_1—01+c)/ﬁ g [m=2 (y B )} fly B fly B 4

<0

(2.2)
since at the right-hand side of (2.2), the first term is nonpositive, see the preceding argu-

ments, and the second term is nonnegative.

Case 2. As 6x_1 — Or + ¢ < 0, changing variables and following straight computation, we

have

L -1,

Y o _ 61 —6m — ¢ b1 ~ b + ¢
B /(o,.-o,-;-c)/p g ["‘=2 <y+ B )] f (y * B >f(y)dy
B o0 1 [#,=1 91—9,,.—0)] < _ﬁ) ( 91—9k)

/(ok—ol)/n B [m7;2F<y+———~ﬂ fly 3 f y+—ﬁ dy
_ [T -1 [kt o M:E)[( M) _(_2
B /(0.-01+c)/ﬂ g [ =2 F(J+ B flve 8 fw)=f{v 5)

(Ox—0,+¢)/8 ke 0y —bm — c c 0, — 6

‘/o.,_m,ﬂ [”F< 3 )]f(‘ﬂ)f<y+ )

<.

Based on the precedmg discussion, it follows that Pg{X[k] Xik—1y > ¢} < 0.
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Therefore, Pg{X[xj — X(x-1) > ¢} is nonincreasing in 6(;). Part b) is a result of repeated
application of part a). O

2.1. The Scale Parameter 3 Known Case

Let H(t) be the distribution function of (X‘—o‘);(x"a’). Note that the distribution

of 5'77-‘2"- is independent of #; and 8. Thus the distribution H(t) is independent of 4, , 8,

and (. For any real value t,

JS F(y+t)dF(y) ift>0,
H(t) =
J2 F(y + t)dF(y) ift < 0.

Also, H(—t) = 1 —~ H(¢) for all t. For each fixed 0,0 < a < 1, let ta be the upper
Z-quantile of the distribution H(¢). By the symmetric property of H(t), ta > 0. For this

fixed «, define a nonnegative function L4(t) on [0, 00) implicitly by
H(La(t) —t) + H(=La(t) ~t) = afor t > ta (2.3)

and La(t) =0if 0 < ¢t < ta. One needs to prove that the function Ly(t) is well defined.
Lemma 2.2. Assume that log f(y) is concave on (0,00). Then, the function L,(t) defined
implicitly by (2.3) always exists.
Proof: Let h(t) be the density function of H(t). Then h(t) is symmetric about the point
0. Under the assumption, one can see that h(t) is unimodal and h(t;) > h(t2) if |t1] < |t2].
For each fixed t > ta, define the function M(c) for ¢ > 0 as follows: M(c) = H(c -
t)+ H(—c—t). Then, M'(c) = h(c—t)—h(—c—t) > 0 for ¢ > 0 since |[c—t| < c+¢t. Thus,
M(c) is strictly increasing in ¢. Now, M(0) = 2H(~t) < 2H(—ta) = asincet > ta. Also,

lim M(c) = 1. By the continuity and strictly increasing property of H(t), there exists a
C—00




unique ¢ > 0 such that M(c) = H(c—t)+ H(—c—t) = a. We then denote that ¢ by L,(¢).
Thus, Lo(t) is well-defined. O
Lemma 2.3. For given 0 < a < 1, the function Lq(t) is strictly increasing in ¢ for ¢t > t5.
Proof of the above lemma is straightforward.
Remark 2.1. a) For each fixed a,0 < a < 1, by the definition of L4(¢), as ¢t — oo, La(t) —
t — t1_o where t;_, is the point such that H(¢;.,) = a. Since ¢;_, is a fixed number.
Ly(t) > 0ast — o0, Also,as0 < a < -;-, Lo(t)—t < Oforallt > ta. This can be verified
by noting that if Lq(t) > ¢ for some ¢ > tg, then, a = II(La(t) —t) + H(-La(t) ~ ) >
H(0) + H(—La(t) — t) > %, which is a contradiction.
b) Since La(t) is strictly increasing in ¢ for ¢t > tg and La(t) = 0 for 0 < ¢t < ta.
we may have a generalized inverse function of L4(t) by letting L;!(0) = ta and for
s> 0,L71(s) = tif L,(t) = s. Note that L3!(s) is strictly increasing in s.

In the following, we give a conservative 100(1 — a)% lower confidence bound for

By —O(x-1)
3 .

Theorem 2.1. Assume that log f(y) is concave on (0,00). Then, Pg{—(—’——(—l-e‘t _3"“ >
La (i‘m‘—;‘f*—l)} >1-aforall§.

Proof: By Lemma 2.1 and the definition of L,(t), it follows that

8k) — b(k-1) X — X(k—1
po{__..ﬁ__ < L, (FHL=

—1 (9 = bk-1)\ _ Xy — Xx—y)
e () s s
b{ e ) < T
k) = Ok—1) Xk —X<k 1)
< P9° {L < ﬁ ) < l ]}

= H(La(to) - to) + H(—La(to) —-— to)

= a, by the definition of L,(t),
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where 1~ = L;‘(gﬂ-‘)_—g‘-";‘-’-) and where 6° and X|;) are defined previously. Thus,

Oky — Ok — Xk — Xik-
PQ{%>LQ(—L£)B¢')}Z].-QfOIaHQ. OJ

The following theorem is a direct consequency of Theorem 2.1.
R k=1
Theorem 2.2. Let Py = [;° [F (y + Lo (X055=10))|"" dF(y). Then, under the as-

sumption that log f(y) is concave on (0, 00),
Pg{PCS (8) 2 PL} 21— for all 6.

That is, Py is an at least 100(1 — &)% lower confidence bound for the PCS (8).
2.2 The Scale Parameter 3 Unknown Case

When the scale parameter 3 is unknown, foreach: = 1,...,k,let T, = T(X,;,..... X.n)
be a nonnegative function of X,;,...,Xin, which depends on X,,..., X, only through
the difference X;; — X;,; = 1,...,n. That is, T is a location-invariant function. It
is assumed that the function T is such that T(cz,,...,czn) = cT(zy,...,2,) for any
positive value c. Also, let S = S(T1,...,Tk) be a nonnegative function of T1,..., Ty such
that S(cty,...,cte) =cS(t1,...,tk) forallc > 0. If foreach: =1,...,k, X, is a complete
sufficient statistic for the parameter 8;, then T is independent of .X, since the distribution
of T; is independent of the parameter #;. Therefore, the distribution of S is independent
of the parameters 6,,..., 60k, and S is independent of (X, ..., X). Also, by the preceding
assumption, the distribution of W = % is independent of the parameter 3. Let Q(w)
denote the distribution of W.

For each fixed 0 < a < 1, let t}21 be the point such that f0°°H (—tf;y) dQ(y) = §.

Note that t}% > 0. Define a nonnegative function L} (t) on [0, 00) implicitly by
| @0 - )+ H-L3(0) - t)ldQy) = a for £ 2 15 (2.4)
0

9




and L}(t) =0if 0 <t < t%. Analogous to Lemmas 2.2 and 2.3, we have the following
lemma.
Lemma 2.4. Assume that log f(y) is concave on (0,00). Then, L%(t) always exists. Also.
L7 (¢) is strictly increasing in t for ¢t > t% and L} (t‘%) = 0.

Analogous to Remark 2.1.b, we let L(‘;.l(') be the generali.ed inverse function of L%(-).
It should be noted that L;—l (s) is strictlv increasing in s for s > 0. Now, a conservative
100(1 — a)% lower confidence bound for ((xy — 8(x—1))/B is given as follows.

Theorem 2.3. Assume that log f(y) is concave on (0,00). Then,

Oxy — O(x— Xy — Xk
Pg,ﬁ{ ®) [3—(-’5—1—)->L;(—[i?[k—-l—l>}21—aforaﬂ€and/3.

Proof: By Lemma 2.1, it follows that

Oy = Ok—1) _ +u [ Xk = Xik—q
Py, { MR < (P e

-1 (O — 9(k-1)) Xk ~ X(e—]
=py (& <
./3{ o ( i} - S

et (O =0\ S _ Xy — Xk

- py {1 (A=) 8 K=K
Y G(k) _o(k—l) S X(k) "X(k—l)

< Ppog {La <_—5— 3= | B8 |

= [ 1At - toy) + H(=L3 () - toy)}dQ)
0
=«
where to = L2 (ff-l‘—‘!*—L) and the last equality is obtained due to the definition of

B

L} (t). Thus, the proof of this theorem is complete. d

k-1

Theorem 2.4. Let P} = 1 [F (y + L}, (—{I"J;S\—,“‘;u))] dF(y). Assume that log f(y)

is concave in (0,00). Then

Py g {PCS (8) = “,:} >1—afor all § and 3.
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3. Selecting the Best Exponential Population

Let X;j,7 =1,...,n, be a sample of size n from a two-parameter exponential distri-
bution with density function g(z|6;, 3) = B‘le‘(’"e‘)/ﬂl(gi,oo)(x),i =1,...,k, where the
common scale parameter 3 may be either known or unknown. The best population is the
one associated with the largest truncated location parameter ). Foreachi =1,...,k, let
Xi = min(Xj,...,Xin). Based on Xj,..., X, the natural selection rule selects the pop-

ulation yielding the largest sampled value X4 as the best population. The corresponding

PCS is:

n{é -8
_ () =%G)
o[- (rtned)

PCS(Q):/ T |1-e
y=0

=1

e Ydy

E—1 (3.1)

> / l—e e~ Ydy.
y=0

In order to find out a lower confidence bound for the PCS, we need to obtain a lower
confidence bound for "—(0‘5—70‘&)—). We consider two situations according to whether the
common scale parameter S is known or unknown.
3.1 Lower Confidence Bound for PCS: 8 Known Case

Let u; = "—g‘- andY; = %‘- Then Y; — u; has an exponential distribution with density
f(y) = e ¥ 00)(y). Let H(t) be the distribution of (Y; — u3) — (Y2 — u2). Then,

1-1e™t ift >0,
Bt = {-;-e‘ ift <0.

For fixed a € (0.1), let tg denote the upper Z-quantile of H(t). Then, ta = —{na.
Define function Lq(t) on (0,00) such that H(Lq(t) = t) + H(—La(t) —t) = a for t > ta,

and Lqo(t) = 0if 0 <t < ta. Since higher confidence statement is always desirable. we
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need to consider only o € (0,%). By Remark 2.1.b, Lo(t) — ¢t < 0 for all ¢ > 0. Thus,

straightforward computation gives that La(t) = ¢n [ae' + va?e?* — 1]. From Theorem

2.1, letting A = 1(—&51%{@2, we have

8(xy — Ok )
Pg{n( (k) 5 (k=) >L,,,(A)} >1-a for all 6.

Letting Pp, = f;:o[l — exp(—y — La(A))]¥~'e~¥dy, we then have:
Pg{PCS (8) > Pr} > 1 — a for all 4.

3.2 Lower Confidence Bound for PCS: nknown Case

k n . X
When the common scale parameter 3 is unknown, let S= ¥ £ %‘n—_-i% Then S
i=1 j=1

is independent of Xi,..., X and ﬂ"—glﬁ has a gamma distribution with shape parameter

m = k(n — 1) and scale parameter 1. Let Qm(y) denote the distribution of % For

0 < a <1, let t3 be the point such that [ H (—t%y) dQm(y) = £. Straightforward

computation yields t‘; = (a"v% - 1). The function L% (t) is then implicitly defined by

/ooo[H(L;(t) —yt) + H(=L(t) — y1)|dQm(y) = a for t > %

and L;(t) =0for0 <t < 1. Thus, for t > t};;,L;(t) is such that

A PR g Tyn
1 e 4Qm(y)
0

*® 1 L (t)—yt *1 L2 (¢t t
+ [ SBOaQu) + [ g BOQn) = a.
Lo(8)/¢t 2 0o 2

Also, from Theorem 2.3,

Pg",

{"(9(k) = bk-1)) > L <n(X[k] — X(x-1))

>1 - .
3 5 )}_1 a for all 8 and 3
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Letting A* = m%-{&”—‘l)- and P} = I 11 — exp(—y — L5(A*)]*~'e~¥dy, we then have
Py 4{PCS (§) > P{} > 1~ a for all § and 8.

The values of the function L}(t) are given in Tables 1 and 2 for o = 0.05,0.10 and for
selected values of m and ¢t > t'é. Note that when m is sufficiently large, t';21 =~ —f¢na and
L (t) =~ tn [ae' + Va2e2t — 1] for t > t’%_.

4. An Illustrative Example

We use the insulating fluid example (taken from Table 4.1, page 462 of Nelson (1982))
to illustrate the way to implement the proposed procedure. There are six groups of in-
sulating fluid. The purpose is to identify which group of insulating fluid has the largest
guaranteed life-time when subjected to high voltage stress. Ten items from each group are
put in a life-test experiment which is subject to high voltage stress. It is assumed that the
distribution of the life-time for each insulating fluid is a two-parameter exponential with
common unknown scale parameter 3. The times to breakdown in minutes is shown in the

following.

Table 3. Times to Breakdown

Group 1 2 3 4 5 6
1.89 1.30 199 117 811 2.12
4.03 2.75 0.64 387 3.17 3.97
1.54 0.00 215 280 555 1.56
0.31 217 1.08 070 0.80 1.49
0.66 0.66 2.57 3.82 020 8.7
1.70 0.55 093 0.02 113 210
2.17 0.18 475 0.50 6.63 7.21
1.82 1060 0.82 3.72 1.08 3.83
9.99 1.63 2.06 0.06 244 1.34
2.24 0.71 049 3.57 0.78 5.13
X 0.31 0.00 049 0.02 020 1.34

From Table 3, we obtain: X; = 0.31, X; = 0.00, X3 = 0.49, X, = 0.02, X5 = 0.20 and

13




Xe = 1.34. According to the natural selection rule, we select Group 6 as the best group.
Then, a reasonable question is: what kind of confidence statement can be made regarding
the PCS? For this purpose, based on the above given data, we have n—(ﬁﬂs_—xuﬁ = 3.8455.
For different o values, the 100(1—a)% lower confidence bounds P} of the PCS are computed

and givén as follows:

« | 005 0.10 0.15 0.20 0.25
P; | 0535 0.7373 0.8166 0.8591 0.8856

Thus, we can claim, for example, that with at least 85 percent confidence, PCS > }52 =

0.8166.

14




References

Anderson, P.O., Bishop, T.A. and Dudewicz, E.J. (1977). Indifference zone ranking and
selection: confidence intervals for true achieved P(CD). Commun. Statist., A(6). 1121~
1132.

Bechhofer, R.E. (1954). A single-sample multiple-decision procedure for ranking means of
normal populations with known variances. Ann. Math. Statist., 25, 16-39.

Bofinger, E. (1985). On the non-existence of consistent estimators for P(CS). Amer. J.
Math. Management Sci., 5, 63-76.

Fabian, V. (1962). On multiple decision methods for ranking population means. Ann.
Math. Statist., 33, 248-254.

Faltin, F. and McCulloch, C.E. (1983). On the small-sample properties of the Olkin-Sobel-
Tong estimators of the probability of a correct selection. J. Amer. Statist. Assoc., T8,
464—467.

Gupta, S.S. and Liang, T. (1987). On a lower confidence bound for the probability of a
correct selection: analytical and simulation studies. To appear in the Proceedings of
the First International Conference in Statistical Computing.

Gutmann, S. and Maymin, Z. (1987). Is the selected population the best? Ann. Statist.,
15, 456—461.

Hsu, J.C. (1981). Simultaneous confidence intervals for all distances from the “best”. Ann.
Statist., 9, 1026-1034.

Kim, W.-C. (1986). A lower confidence bound on the probability of a correct selection. J.
Amer. Statist. Assoc., 81, 1012-1017.

Nelson, W. (1982). Applied Life Data Analysis, Wiley, New York.

Olkin, 1., Sobel, M. and Tong, Y.L. (1976). Estimating the true probability of a correct
selection for location and scale parameter families. Technical Report 110, Stanford
University, Department of Statistics.

Olkin, L., Sobel, M. and Tong, Y.L. (1982). Bounds for a k-fold integral for location and
scale parameter models with application to statistical ranking and selection problem.
Statistical Decision Theory and Related Topics III, Vol. 2 (Eds. S.S. Gupta and J.O.
Berger), New York, Academic Press, pp. 193-212.

Parnes, M. and Srinivasan, R. (1986). Some inconsistencies and errors in the indifference
zone formulation of selection. Sankhja, 48, 86-97.

15




(AN L9¢'1 S0¢'1 JAANE G801 1601 GG6'0 9880 P80 1£L°0 $G9°0 G990 Gsv0 61¢°0 966 ¢ o0
€0s’1 9%¢'1 88T1°1 6¢cT'1 {901 900°1 1¥6°0 ¢.80 ¢080 L3GL O ¢v9°0 ¥ee'0 6¥¥0 C1¢0 ¢e0'e 0ct
18¢'T 9¢6'1 6911 1Tt GS0'1 0660 L36°0 198°0 16L.°0 L1L°0 9¢9°0 L¥S0 ¢¥v 0 11€°0 GlLo'e 09
€LC1 SIG'1 G91°'1 vO1'1 SOl G860 166°0 9¢8°0 98L°0 ¢1L0 €890 ¥¥S0 %90 6020 180°¢ 0¢
09¢'1 90¢'1 1e1°1 ¥60'1 9¢0°'1 9,60 ¢16°0 8¥8°0 08L0 12010 2090 6890 L8¥0 L0E0 111°¢ ot
ove'1 1811 AN 2.0°1 0c0'1 196°0 0060 9¢8'0 69.0 1690 619°0 <CES0 <2E¥0 £0g°0 0crl'’e 0¢
€¢G'1 211 SIT'T $90°1 8001 086’0 6880 ¢80 09L0 689°0 G190 1850 L3v O 00g°0 €81°¢ gé
0¢6C'1 {IT'1 GIT'1 190°1 G001 Lv6'0 1880 ¥¢8°0 8SL0 1890 I19°0 S¢S0 9¢v 0 6620 161°¢ i 74
Clc¢'1 $O1°1 TIT'1 2601 100°T ¥96°0 $88°0 GZ80 98L0 G890 6090 %280 ST¥O0 86G°0 00G°¢ €<
11¢°1 6CT°1 2011 £C0'1 866°0 1¥6°0 I188°0 6180 €820 €890 2090 G380 €3¥0 16C°0 60¢'e (A
90¢'1 a1l G011 6¥0'1 ¥66'0 L£6°0 8180 9180 08,0 189°0 G090 0¢80 <ccvo 96¢°0 040G’ 1¢
0031 611 860°1 90’1 0660 ¢€€6'0 ¥.180 GI80 L¥vL0 8L90 ¢09°0 8IS0 0cFo0 G630 AN 06
61T P11 G60°'1 6€0°1 G860 6660 0L80 6080 PPL0 <€L9°0 0090 910 610 ¥6C°0 C¥c'e 61
A JET'1 980°1 ve0'1 0860 ¥¢6°0 9980 G080 O0OVL0 <CL90 12690 ©P¥ICO0 LIVO €660 6GC'E 81
081’1 01’1 080°1 8¢0°1 .60 6160 198°0 0080 98,0 8990 ¥6S0 1160 GI¥ 0 16¢°0 9.C°¢ JA |
GLT'1 et ¢l0'1 1201 8960 €160 9S8°0 G6L°0 <¢E€L0 P99°0 0680 8080 <CI¥0 06¢°0 G6C'E 91
GIl'1 PIT1 $90°1 10’1 0960 9060 6¥8°0 06L°0 L1240 0990 9830 <9090 O1%v0 88¢°0 91¢’¢ (S
A A1 vO1'1 Geo'1 ¥00°'1 G360 8680 Gv8'0 €8L°0 1¢L°0 #9890 ¢8S°0 1080 L0¥0 98¢0 ove’e 1
oPT'T €601 0’1 G660 €¥6'0 0680 ¥E€80 9LL0 ¥ILO0 6¥90 L2280 L6P0 ¢€0P0 €8C0 69¢°¢ el
LST'1 080°1 Ge0'1 €860 ©€6'0 0880 G280 89,.0 LOLO G¥9O 1280 <690 66820 18¢°0 cov'e Gl
I17°1 Ga0’1 SI0'1T 0,60 0060 8980 GQI®0 8S8L0 8690 %£90 %980 980 G680 LLCO INAAN [§1
G601  8¥0'1 ¢00'1 660 9060 GS80 <CO80 L¥L0 8890 G290 9680 6.Ly0 680 ¥.C0 1NN 118
10T L¢0°1 ¢86°'0 986'0 8880 680 L8L0 €€L0 G190 °PI90 9¥S0 1.0 ©88°0 6920 ggeg’'s 6
Y501 00’1 8660 V¥I60 2980 6I80 690 91L0 0990 0090 #¥ge'0 1990 ¥LEe0 €9G0 294 RY 8
110°T 160 6260 9880 W80 G6L0 L¥PLO0 G690 I$9°0 €880 6180 8¥0 %980 9820 68L°€ L
0,60 <860 G680 168°0 8080 P9L°0 8IL0 6990 L1190 196°0 0080 <cgv0 IGE'0 L¥C0 G88'¢ 9
L16°0 I88°0 ¢€¥80 G080 S9L0 ¥CL0 0890 %890 G880 €90 SGL¥YO0 OI¥0 ¥e€0 G20 (01 8 7 14
14
00L0 0890 0090 0SS0 0080 OSYO OQOPO 0S80 0080 090 O0O0CO0 OSTO0 O00TQ0 oO9S00 AquL w
(w)%y -3

Q00 = © 10} (3)57 Jo senfep " d3[qe],




8.0C¢ 930C ¥L6'T TC6'T  OL8T  LI8T %921 T1ILT 2891 €091 6FS1T  ¥6¥'1  SEh'1  ¢8e'l 966  ©
ve0'Z ¥86'T ¥E6'T €881 €8T T8L'T  O0ELT  6L9°1T  LZ91  WAGT 1291 89FT  €IFT  8¢e'l €e0'¢e 021
266’1  FH6T  G68'T  9PS'T  L6L T LPLT 8691  LVOT  L6ST  9¥S1  ¥e¥1  CVPT 6881  9gg'l gL0e 09
96T 8361 0881 1631 €841 PELT G891 Q€91 G8S'T QST ¥8%'1 TE&V'1 0881 L2€1 180'¢ 08
IG6'T Q06T 4881 OIS8T 29LT #HILT 9991 LI9T 8991 QIGCT 89¥1T LIFT Q9eT ¢€IgT 11r'e  ov
g6l 19891 1281 QLL'T 6TLT TS9T QE9'T 88Q°T OPST 16v1T <ThHT  €6€1 €1 1621 0s1'e  0¢
Z88'T 8e8'1T €641 SVLT €OLT 2891 TI19T Q9ST SIST TILPT €3%1  ¥LET Q€1  ¥.T1 e8I’ G2
GL8T IE8T  98L°T ZPLT L1691 1S9°T Q09T 6SST €IST QOFT SIFT  69¢T 0381 0LTT 161'¢ ¥
L98°T €381 6LLT ¥ELT 0691 ST 6697 €98°T  L0ST 09P1 CIFT  %9¢1T  GIET 9921 002'¢ €2
8a8°'T GQIST TLLT L1 2891 L€9°1 26QT LPS'T 0081 #SP'T  LO0PT  6S€T OIE€T 1921 602'¢ TT
6V8'T 9081 29LT SILT ¥.9T 0€9T G8ST 6€8T ¥6F1  LPPT  00FT €96T QOET 9931 0cce 12
668°'T 9641 €8T 6041 Q99T 1391 2281 2€Q1l 98%F'1 OWP'I  ¥681 OVPET 8631 0ST1 €Te 02
1281 G8LT ohL'1T 6691 999°'T QI9T 8991 €291 8LPT TEPT  98C1 6€€1T 26T1 €Tl gvg'e 61
QIS'T €LLT I€LT 8891 GVO'T €091 8SQ°T ¥#IQT 69%T ¥Zh'1T 8L8T1 1881 #8821 961 6s2'¢ 8T
2081 09LT SILT 9L9T €€9T 0651 L¥ST €091 6SFT  HIPT 6981 €281 921 82T1 9.2¢ Ll
98.°'T ShL'T  ¥0L'T 299°'T 0291 8.1 GQES'T C6VT  8hP'l  H#OV'T  6G8T1T €11 L9921 02T1 g62'¢ 91
0LL'T 62L1 889°T V9T 9091 %981 Q38T 6LFT S€P'T T6ST LVET 20T 2821 0131 91g'¢ QI
gL TI2T 1291 0€9°T 68T S¥VST 9091 #9¥1  Gob'1  8LET Gee1 0621 ShC1 6611 ove'e ¥
06LT 069T 1891 TI9T 1281 O0€ST 681 S¥F1  90P7T €9€T1T 021 92T 2€21 98I'1 69¢'¢ €1
90L'T L99°T 8391 68CT 0981 O0IST OLFT 6ch1  88¢T 9Pe1  %0€T 1921 LITT GLIT gov'e ¢l
89T 0P9T Q09T %981 9291 L8V'1 L¥P1  LOPT  L9€T 9281 ¥8CT THCT 6611 9ST'T ePre 11
99T 6091 3LQT QST 26F1 6SFT IgvT 2881 €ve1 €081 2921 1221 6LT'T  9El'T g6v'e 01
809'T GLS'1 2691 0081 #9VT LhT 0681 2981 #HICT QLT 9¢C1 961'T GST'T ¢€IT'T geg'e 6
€9¢'T 6381 ¥6F1T 6SQY'T #ZPT  68€'1 €981 9IST 6431 ehe1 %01 GOU'T  9ZT'T G801 ve9e 8
80S'T SLPT €WFT 60T O9LET EheT L2081 €221 2831 102T Q9T'T 82I'T 0601 1901 6eLe L
oVl OIP'T 681 LPST O9I€T €831 1631 8IZT #8I'T OSI'T OIT'T 180T SHO'T 8001 g8s'e 9
$ee'T Q21 1631 8921 86T 8031 SLI'T SFPI'T  LIT'T S80T €S0°T 0%0°T 9860 TS60 €Iy ¢
T
00F'T 0S€T 00T 0SCT 002T O0SI'T 00Tl 0SOT Q00T 0S60 0060 0S80 0080 0SL0 ()35 w
?&mw -1

("3u0d) gorQ = © 10} (3)57 Jo senyep ‘T 3|qr],




689°¢C 869°C 88G°¢C L8G°¢C 98Yv'¢C 9E¥'¢ GR¢'C iz e £€8G¢°6 YA WA 081°¢ 6¢1°¢ 966°¢ oo
£G9°C ¥.8°¢ 9¢S°¢C LIV C |¢V'¢C 6,8°¢C 086G I8¢ ¢ 4 ard ¢R1°C ¢€¢I'¢ ¥#80°7¢C ¢e0’e 0¢t
099°C yie'¢ Lov¢C 0cv'c ¢L8'C 9¢¢°¢C 6LC°C 18G4 ¥81'¢ 9¢1'¢ 880¢ 0¥0C Glo'e 09
9¢8°C 06%'¢c V¥¥b ¢ 86¢°¢C 1e¢6'¢ S0g'¢ 8GC'¢C GICG 991'¢ 8IT¢ 1,L0°C £c0'¢ 180°¢ 0¢
0066 Qeveé 01v¢ Q98¢ 038°C V0.¢°¢C 636G 6 €81°¢ LE1°C 160 ¢GS¥0'G¢ 866'1 111°¢ oy
19 4 7Y 00¥'¢C 9G¢°¢C e18'¢C 69¢°'¢C GGC'G I8T'G LE1°C G60¢ 8¥0C €00¢ 8961 0STl'e 0¢
66£°¢C JAH rd vig'e GlLG'¢G 66¢°C¢ 1816 ¥91°¢ 10T°¢ 1S90°¢ ¥%10¢ 0.6°'1 9261 £31°¢ Gé
88¢°¢ 9%8°¢C Y08°¢ VA TAY AR | YAAY A N A A 1458 A ¢60¢ 6¥0°c 900¢ <CI96'1 616°1 161°¢ ¥
JHA A GEL'C €666 rASTAYAR |} YAY4 191°¢C 1A Y €80°¢G 0ov0’c L66°1 $G6'1 016°1 00¢'e €¢
¥9¢°% £G8°G G8G'G ové'c 861'C LS1'¢ GIT'G ¢L0°¢C 0e0'¢ 186°1 g¥6'1 106°1 60C°E Ge
18€°¢C 01€'¢ 69¢¢ 8CG'¢ 981°¢C Sv1'¢ €01°¢ 190°¢ 610¢ Li6'1 $£6°1 G681 0¢C'e 146
9€8°¢C 96¢°¢C GCG'G 44 gL1°¢C GE1'C 160°¢ 6¥0°'¢ 200Cc 996°'1 €36°'1 188°1 ¢8C’e 0¢
0¢E'6G 08¢°¢C 1} /7 661°¢ 6S1'¢ 8li'¢ 210°¢C 9¢0'¢ G661 £€G6°'1 rAGH 0181 Cve'¢ 61
G08°¢ £9¢°C €CC'C ¢81°¢C ¢v1'¢  €01°¢ ¢90¢ ¢a0'¢ 186°1 0¥6'1 868°1 JA 6SC’'S 81
£8¢°¢C ¥9p2'¢ GQO0G'G GQ91'G 9¢1'G 980°¢C 9%0'¢ 900°¢ <Q96°1 GC6'1 ¥88°1 e¥8'1l 9.¢'¢ Ll
G9G' 6 | A AYA P81'C ¢¥1'¢C 901°¢ 290°¢ 8¢0°¢ 886'1 8Y6°1 806°1 808°1 128’1 G6C'S 91
8€G G 00¢'¢ ¢91'¢ i ZANA g80°¢c 9¥0°¢C L00°¢G [96°1 6¢6°1 0681 088’1 018’1 91¢€°¢ |
rAYArd YI1'C  LE1°C 660°G 190°6G £60'6 G86°'1 9%6°1 806°1 698°1 0e8’1 16L°1 oye'e ¥1
G81°¢ SY1'¢ 601°¢C ¢l0'¢ $£0°¢ 166°1 6G6°1 G66°1 $88°1 998’1 21081 69L°1 69¢'¢E ¢l
|8Y1°¢C ¢I1°'¢ 910¢C o¥0'¢ V00'G 196°1 1€6°1 7681 1G8°1 6181 G8L'1 YLl gcov'e Gl
01t'c Gl0'¢ (Ov0¢ G00°¢ 6961 £66°'1 868°1 G98°'1 GGR'1 68L°1 A | Cll'1 IS4 AN 1T
990°¢ GE0'C 866'1 €961 6¢6°1 ¥68°1 688’1 ¥C8'1 68L°1 ¥aL'1 SIL'1 G891 g6y’ ot
¥10°¢C 186°1 8%6°1 Q16’1 G88'1 898’1 GIS'I I8L°1 JAZAmN SILT 8191 ev9°'1 gge's 6
€361 G661 068°1 ]¢8°'1 928’1 ¥6.L°1 GIL'1 6¢L'1 9691 £99°1 0891 969°1 v£9°¢ 8
088’1 088’1 0681 06L'1 6GL°1 6cL'1 8691 299°1 eg9'1 ¥09°'1 Gl8'1 ove'l 68L°€ 2
06L°1 ¢9L'1 vm».ﬁ coL'1 2191 8%9°1 6191 068’1 09G°1 1€G°1 106°1 I9AAN g88'¢ 9
9,91 089°1 ¥69'1 86G°'1 Gl81 avg1 61¢'1 {17! qov'1 JANAN (1157481 1A S | co1'¥ q
T
000°¢ 086’1 0061 088’1 008'1 0SL'1 00,1 0G89'1 0091 0Ge'1l 00¢'t oSt AEvmg w
()% -3

("qu00) g’ = © 10§ ()37 Jo son[ep T dqeL




¢ee'l  L9°T 8021 LPU'L  G80'T 1G0T GS6'0 988°0 VIS0 LELO %990 G9S0 GSHO  GIE0 €0y o0
08T 0831 S6T'T €EU'T Q0T 6001 ¥9¥6°0 9L8°0 C080 62L0 LP9O 990 0SH0 9IL0 geeT 03l
06T ¥€3T  LLT'T  6IT'T  6S0°T  L66°0 €660 9980 960 13L0 OF90 0SS0 O¥v0 €IL0 Lve€T 09
€8C'T 823’1 ILUT €IT'T  ¥S0'T 2660 6360 <980 C6L0 SIL0 L€90 8¥S0 ¥hp0 1IL0 9¢e'c  0¢
€121 8IZ’T 29T'T SOT'T 9bO'T G860 G060 998" 280 €IL0 €690 ¥¥S0 I¥0  0IL0 0L£% OF
180T €031  SPI'L 1601 €€0'T  ¥.6°0 <CI60 LPSC SLL'O 90L0 1390 6€S0 LSO  L0SO €6 0¢
P21 16T'T  9ST'T 180T  ¥20'T G960 €060 6€8°0 <CLLO 6690 1290 ¥€30 €€¥V0 ¥0L0 AL AN A
0¥¢'T 88T'T  ¥EU'T  8L0T 120 3960 1060 L€8'0 OLLO 8690 0290 €£90 TE¥V0 ¥0L0 LIVe %2
180T ¥8T'T  IET'T  SL0T 610 0960 6680 GE€80 89.°0 9690 6190 €S0 I€90 €0L0 eve €2
€61 IS8T’ L2U'T  QLOT  9I0OT 1860 L1680 €680 99,0 Q690 LI90 T1€50 O€H0 T0OE0 LZ¥e T2
62¢T LLT'T  ¥CT'T 6901  €I0T  $S6°0 ¥68°0 1€80 $9L°0 €690 G190 6250 620 10€0 veye 12
gz’  €LT'T 02U'T S90'T 600°T 1S60 1680 8380 19,0 1690 ¥I90 8280 83¥0 10£0 ovF'e 0%
0c¢’T 89T'T GIT'T 190T GOO'T 8¥60 8880 G380 6SL°0 8890 1190 9380 L0 000 8vv'e 61
PICT  €9T'T  TIT'T  LS0°T 100T %¥¥6'0 ¥88'0 <380 9S9L°0 9890 6090 %S0 S0 6620 9¢¥'z 8l
802'T 28Tl GOT'T 2TSO'T L1660 OFW6'0 0880 8IS0 €SL°0 €890 2090 23S0 €ZF0 L620 9%’ Ll
20T ISl 6601 9VO'T 1660 GE6°0 9180 HIS0 6VL0 0890 ¥090 080 TTHFO 9620 LLye 9l
61T HPI'T €60T OVO'L 9860 6360 1L8°0 OIS0 SPL'0 9290 1090 LICO 6I¥0 G620 68%'¢ QI
981'T 9€T'T G80'T €£0°T 660 €360 Q980 S080 OVLO0 <TL9O0 L6S0 WHIS0 LIFO €620 €08 1
9LT'T  L3U'T  9L0'1 G20 GL60 9I60 6980 66L0 GEL0 2990 €660 110 HIF0 1620 61¢¢ €I
COT'T OIT'T 90T 9I0'T €960 8060 <CS80 <6L0 63L0 <990 88G°0 L0S0 T1I¥F0 6820 8¢S'¢ ¢l
Z8T'T  P%0T'T SS0'T SOOI €S6°0 6680 €80 H8L'0 <TL'0 SS90 €850 20S0 200 9820 1962 11
LET'T 0607 SHO'T 2660 1I¥6'0 8880 €€8°0 SLL'O WILO 8¥90 9280 96V'0 €0V0 €820 688 O
6IT'T €01 9201 LL60 L2360 GL80 1280 ¥9L0 €0L°0 6€90 89S0 060 86£0 0820 ¥29C 6
160'T  2S0'T  900T 6960 OI60 6980 9080 0SL0 1690 8390 6980 ¢8F0 1680 GLTO 899C 8
0L0T L30T 2860 9€6'0 8880 6680 28L0 €E€L°0 9290 %190 L¥S0 T1LV0 €880 0LC0 9L L
9¢0'T  ¥66'0 1960 L1060 1980 €I80 ¥9L0 TITL°0 9990 9650 180 8SHV0 <TLEO <TI0 L08¢ 9
2660 TS60 1160 6980 G280 08L0 <TEL0 T89°0 6390 <CLS0 OIS0 OFp0 8380 TSTO ve6C S
T
00L°0 0S9°0 0090 0SS0 000 0SSP0 00V'0 0S€0 00€0 0S¢0 0020 0SI'0 0010 0S0°0 (w)%: w
(w)Bp —

01°0 = © 10} (2)37 Jo senfep g 3[qEL




8106 9¢0'¢ Y161 ¢a6'1 0.8'1 LIS'1 ¥9.°1 1.1 299°1 €091 6¥G'1 v6v'1 [¢cv'1 G881 ¢0¢°¢C oo
¢V0'¢C G661 I¥6°1 168'1 or8’1 88.L°1 28L°1 GR9'1 €£9'1 08¢'1 2081 1A AL RIV'1 £9¢°1 GCE'¢C 0¢1
8006 6861 016°1 098’1 1181 19.°1 0IL'1 0991 609'1 28¢'1 cos't A A | 66¢°1 SPe'1 L¥E°G 09
¥66°1 av6'1 L68'1 8¥8'1 66L°1 0GL'1 00L°1 0G9'1 66¢S°1 {¥C'1 96¥v'1 1A 16¢°1 131t el | 9C¢'¢G 0g
¥16°1 13¢6°1 6.8°1 1e8'1 G3L°'1 YeL' 1 GR9°1 aeo'l Gggee'l Geg'1 Y371 A% Al 08¢'1 381 0L¢°¢C 1)4
At 968°'1 6¥8°'1 G081 GGL'1 0.1 6G9°1 119°'1 G9S'1 ¢1¢'1 £o9v'1 1At 19¢°1 60¢°1 £6¢°¢C 0o
L16°1 AR 9¢8'1 08L'1 yeL'1 189°1 0¥9'1 68’1 147201 96¥'1 LYVl L6€°1 L¥e'1 9641 Glv'c A
1161 998°1 0¢8'1 GLLT 8¢L'1 G891 geo'1 88G°1 11721 G6v'1 184N £6e°1 eye’l G661 JA S A ¥e
Y061 688’1 Pi8°1 69.°1 ¢clL'1 9,91 0£9'1 £8G°'1 ges'l 1871 6ev'1 68¢°1 688’1 68¢'1 Gov'e £¢
2681 €831 808°1 G911 LILT 1291 $C¢9'1 1181 0ge'1l A5 1257281 GRE'1 gee'l G8¢G'1 Leve GG
0681 S8l 008'1 qGeL'1 01L'1 $99°'1 8191 1161 ¥2e'1 AL (YA 08¢'1 I1€6°1 08¢'1 45 A 1¢
1881 LER'T G6L'T 8YL'1 ¢oL'T 2891 T119°1 Qo¢'1l RIC'1 IL¥'1 YA GLE'1 9¢g’1 9.¢'1 o¥v'c 0¢c
¢L8'1 8¢8'1 ¥8L°1 6gL'1 G69'1 0891 ¥09°'1 8GG'1 AL (AN JASA 69¢'1 0cg'1 0L3'1 12374 A 61
G98'1 818’1 YLLT ogL'1 989°1 1¥9°1 96S°'1 0GS’1 ¥0S'1 |CP'1 o1Vl €981 Pig'1 g9¢’l 9G6v'¢C 31
188°1 L08°1 YL 0cL'1 991 eI 1 18G'1 A 96%'1 1155 eov't e N | 10€°1 8GC'1 99%°¢ L1
[€8'1 G6L'1 GSL'1 60L°1 9991 GG9'1 L1881 A% 18%'1 184 ¢ G6E'1 8Pe'1 00¢g'1 16G°1 LLV'C 91
veg8'1 e8L°1 orL'1 169°1 ¥G9°'1 0191 99¢°1 A4 JHA AN 1e¥'1 gge’1l 68¢°1 16¢°1 15740 ¢ 68%V°¢G 1411
608°'1 1921 QclL'1 £89°1 0¥9°'1 16S°1 $Gq'1 01G'1 Go%'1 (17471 GlE'1 6¢8°1 G8¢G'1 yec'l €0G8°¢G it
16L°1 0cL'1 60L°1 1991 G291 G8S'1 0o¥s’1 967’1 A A 0¥%'1 €9¢'1 L1g°1 1061 74N 61S°¢ 1
TLL°1 gL' 1 0691 6791 8091 9991 €Ce'1 I8¥'1 8ev'1 $6e'1 6981 $0¢°1 6GG'1 rAtAN | 8€C°C Gl
6vL'1 60,1 699'1 8291 88¢°1 99G'1 cog'1 ¢o¥'1 0ocv'l LLE°1 Pee1 68¢'1 i 4740 6611 19G9°¢C 11
GGlL'1 €89°1 P91 ¥09°'1 $9G¢°'1 ¥cQ'l e8V'1 A4 A Qov't |GE'T GIg'1 rAX AN [CG'1 €811 6866 0t
169°1 £€99°1 v19'1 9,81 L8G°1 L6¥'1 8eP'1 LIv'1 JAA S| 151 5 S | v6c'1 16¢°1 80¢'1 ¥o1°1 ¥69'¢ 6
21 L19°1 6,91 441 ¥0G'1 99%°'1 VXS AL 88¢'1 13524 80¢°1 29¢°1 9¢G'1 ¥81°1 P11 899G 8
809°1 €181 1891 1061 YOV'1 LTV'1 068°1 A ¢Ig’1 QLGT 1 A G611 21 A | CIT'1 9¢L'G L
A | 8191 871 697’1 Vvl 8181 eve’l 90¢°'1 0L¢'1 rANAN! i 9G1'1 LIT°1 2201 L08°¢C 9
AN YA 4R CIv'1 G881 67’1 9181 G831 8/¥C'1 £I1¢'1 LTI 44! cor'l S90°'1 080’1 ¥66'C Y
T
007’1 0gsg’1 00’1 06¢'1 0021 0CT'1 001’1 080'1 000'1 0S6°0 0060 0980 0080 0S.°0 AEVNN w
(w)®3 -3

("1u00) O1°0 = © 10§ ()77 Jo SM[RA G FIqRL




1

689G 8€9'C 88G¢c L£GC 98Y'C 9E¥'C ©BEG VEEC €8C'C  GECG  0BI'C 641G €0€°¢ 00
V€9'c G8G°¢C 9€9'c 88Y'¢C 8E¥'C 63¢C OVES 16¢¢ I¥CCc <C61¢ <Cvl'C  <60°C gcee  0c1
G89'c GE9°C  L8¥'¢ OVP'C €6£C S¥EC L6C6C 6VC¢ 1066  €S1'C  S0U¢  9%0°C Lyege 09
¢99'¢c G19¢ 8I9¥C <Ccve GLEC BeEC 08¢¢ €E6¢  981'¢c 8EI'¢ 060C <CV0C 9¢gec 0S
¢€S'c  98%'¢ O¥PC ¥6€¢C 8vL'¢ C0€EC 99¢¢ 60CC €91'C 911G 690C <CC0C oLeec  ov
¥8¥'c 6€¥'¢ G6E€C 09€¢ 9C°¢ 19¢°¢ 91¢’¢ TLI'C Gcl'¢ 080¢ Ve0'c 886'L €6£¢  0¢
8¥v'¢ VO¥'¢ 19¢C LIEC €LEC 6¢cc S81¢ I¥I'C L60C ¢S0C  L00C ¢96'1 (48 AR
66v'¢ G6€'¢C ¢9¢C 60€C C9¢'C ¢tc’e RLI'C ¥ET'C 060C G¥0E  100C 9S6°1 Live ¢
6¢v'c 98¢¢ €¥gC 00€'¢ LS¢C €ICG OLU'G 9¢1'c ¢80¢C 880¢ V66’1 6V6°1 v'e  €¢
61v'c 9L€'C €€¢€C¢c 06¢¢ L¥¢e VOce  191°¢  8IT'C V¥L0OC 020C 986’1 <Cv6'l Leve @
LOv'e GS9¢¢ €¢ec 08¢C L€¢C  G61'C  ¢ST'¢ 80L'G 990C <¢c0¢ 8L6'T VE6'L vev'e 1¢
G68'c €9¢€'¢ 11€C 69¢°¢ Léc'c ¥81I'G I¥L'e 860C GS0C <¢10C 6961 GG6'1 ovv'e 0¢
¢8¢'C 0Ve'¢ 66¢'C L9¢°¢ GQl¢c QLG 0eT'c 880C G¥0OC <C00¢ 6961 GI6'L 8¥v'¢ 61
L9€°Cc 9¢€'¢ 98¢’¢ €¥e'¢ <¢0cc 09T'c 8IT'¢ 9L0C €€0¢ 1661 8¥6'1 G061 9¢v'¢ 81
16¢°'¢  11€C 0L¢C 6¢c'¢ L8T'C 9¥I'e 7¥0T'¢ ¢€90¢ 1c0¢ 8L6'T 9¢6'1 €681 99v'¢ Ll
v€€'¢ €6¢6°¢ €9¢'¢ ¢Glce ILT¢ 0€1°¢ 680C 8¥0C 900C G96'1 €361 1881 Lve 91
Vie'e ¥LTC veECe ¥61'C  ¥SI'c  E€IT'c  €L0¢ ¢CE0C 166’1 6¥6'1 806'T 9981 68v'¢ Gl
g€6¢’'c €9¢°¢ Vviec wLUC veEle ¥60C PGS0 PI0OC  €L6'T <CE6'l 1681 0S8'1 €0sec V1
89¢°¢ 6¢¢’¢ 061'C 1G6I'c <2IT'¢ €L0¢ €€0¢ €66'1 €961 ¢€I6'T €L8T GE8'1 616¢ €1
0V¢’'e¢ <20C¢ P91’ 9¢l'c LBOC 8¥0E¢ 600C O0L6'T 1€6'T 1681 <981 GISI 8€4'¢ ¢l
60¢’'¢c TLT'G PET'C 960C 8S0°¢C 000¢ <¢86'1 ¥¥6'1 Q06T 9981 Le8'T 88LL 19¢¢ 11
CLT'G 9¢T'C 660C <¢90'C S20¢C 886'T 1961 €I6'T GL8'T LE8'T 66L° 1 T9L'1 68¢'¢c 01
06T1'c ¥60¢ 8S0C <C20¢ 986°'T 0S6'T PI6'T LL8T O¥8'T €081 99L°T 64GL'L ¥e9¢c 6
6L0c S¥0'C O0I0C GL6'T OF¥6'T G06'T O0L8T ¥E8'T 66L1T €IL'T LoL'T 0691 899C 8
810C 986’1 ¢S6'T 8I6'T ¥8’'T I98'T LIT €8L'T 8VL'T PILT 6L9T 991 9cL’e L
eh6’T  TI6'T  6L8'T LPS'T GI8T €8L°T IGLT 8ILT G891 4¢S99'1 619T 9861 L08¢ 9
9bg'T  LIS'T  L8L°T  2GL°T  LgL'T  L69'T 9991 9€9'T G091 ¥%.ST €pST  TIG1 bc6é 9
000¢ 0S6'T 006T 0S8°T 008'T 0SLT O00LT O0S9T 009°T 09T 00T OSPI AEV«U w

Asvmw -1

("yu02) 1°Q = © 30 ()37 Jo saN[RA g SIqRL




1a. REPORT SECURITY CLASSIFICATION

REPORT DOCUMENTATION PAGE
1b. RESTRICTIVE MARKINGS

1

Unclassified

28. SECURITY CLASSIFICATION AUTHORITY 3. OISTRIBUTION/ AVAILABILITY OF REPORT ) ) -
Approved for public release, distribution
2b. DECLASSIFICATION / DOWNGRADING SCHEDULE unlimited.

4. PERFORMING ORGANIZATION REPORT NUMBER(S)

6a. NAME OFf PERFORMING ORGANIZATION

$. MONITORING-ORGANIZATION REPORT NUMBER(S)

Technical Report #89-17

7a. NAME OF MONITORING ORGANIZATION

Purdue University O spplcatie)

6c. ADDRESS (Cty, State, and ZiF Code) Tb. ADORESS (City, State, and ZiP Code)
Department of Statistics
West Lafayette, IN 47907

8a. NAME OF FUNDING / SPONSORING 8b. OFFICE SYMBOL | 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION Of applicable) NO0014-88-k-0170, DMS-838#06964,
Office of Naval Research DMS-8702620

8c. ADDRESS (Oty, State, and ZiP Code) 10. SOURCE OF FUNDING NUMBERS ] |

_ PROGRAM PRO TASK WORK UNIT
Arlington, VA 22217-5000 ELEMENT NO. [ NO. Ino. ACCESSION NO.
11, TITLE Onclude Secunity Classification)
I ON LOWER CONFIDENCE BOUNDS FOR PCS IN TRUNCATED LOCATION PARAMETER MODELS (Unclassified)

12. PERSONAL AUTHOR(S)
I Shanti S. Gupta, Lii-Yuh Leu, and TaChen Liang

13a. TYPE CF REPORT 13b. TIME COVERED 14. DATE OF “9‘58.' (Year, Month, Day) Jis. PAZGZE COUNT

Technical FROM 710 June 1

SUPPLEMENTARY NOTATION

FIELD GROUP susGroup | correct selection, probability of a correct selection, indif-

} ference zone, lower confidence bound, best population, trun-

§ cated-location model, two-parameter exponential distribution.

. COSAT COOES J 18. SUBSECT TERMS (Continue on reverse # necessary and identify By block numben) ]

|
i
||9mM(mmnm H necessary and identify by block number)

We are concerned with deriving iower confidence bounds for the probability of a correct
selection in truncated location-parameter models. Two cases are considered according to
whether the scale parameter is known or unknown. For each case, a lower confidence
bound for the difference between the best and the second best is obtained. These lower
confidence bounds are used to construct lower confidence bounds for the probability of

a correct selection. The results are then applied to the problem of selecting the best
exponential population having the largest truncated location-parameter. Useful tables
are provided for implementing the proposed methods.

20. DISTRIBUTION / AVAILABIUTY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION
OunNCLASSIFEDAUNUMITED K3 SAME AS RT. [JOnic USERS Unclassified
22s. NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE (Include Area Code) [22¢c. OFFICE SYMBOL
Shanti S. Gupta (317) 494-6031
DO FORM 1473, 84 Mar 83 APR edition may be used until exhausted. SECLAITY CLASSIFICATION OF SHIS PAGE
All othet editions are obsolete.

UNCLASSIFIED




